The aim of the paper is to present a technique of reconstructing data received from a wireless sensor for measuring intraocular pressure. The algorithm was developed to automatically regenerate samples lost due to fortuitous events in clinical trials. The test consisted in measuring the pressure within 24 h, during which the intraocular pressure curve were determined. The paper also discusses the structure and the physical basis of sensor operation and shows the advantages resulting from its use.
Introduction
Tonometry (the measurement of intraocular pressure)
is a test performed during routine ophthalmic examination. In the practice of ophthalmology it is one of the useful diagnostic methods along with imaging methods [1 4] . Tonometry is of great importance in the diagnosis of glaucoma [5, 6] , ocular hypertension [7] or in the diagnosis of incidental increases in intraocular pressure after eye surgery [8] . Clinical symptoms are also indication for measuring intraocular pressure. Persistent conjunctival hyperemia or chronic ocular surface inammation [9, 10] should especially be paid attention to. The intraocular pressure measurement is based on the principles of uid mechanics [11] . The construction of the eyeball can be successfully modelled as a sphere lled with liquid [12] . The uid pressure in the eyeball is kept at a constant level, in physiological conditions of 10 mm Hg to 21 mm Hg, thanks to the prevailing equilibrium between the production of aqueous liquid and its outow out of the eyeball. Outow is carried out by conventional means through Schlemm's canal and by unconventional means through the uid-lled spaces of the ciliary body, choroid and sclera. The method of measuring the intraocular pressure is based on the ImbertFick law. According to this law, by knowing the force applied perpendicularly to the surface of the sphere and the area undergoing deformation (attening) the p pressure inside the ball (the eyeball) can be determined. This pressure is transferred to the rigid walls of the eyeball, and also to any uid cross-sections, perpendicular to these walls and the cross-sections at every point. Assuming that any segment of the surface of the eye may be represented by * corresponding author; e-mail: k.murawski@ita.wat.edu.pl the S vector, whose value is equal to the segment surface area, and the direction is perpendicular as well as facing outward from the surface, the value of the F force exerted on the F = pS section can be determined. Since the direction of the F force and S vector are identical, In a broader sense the p pressure of the uid can vary depending on the choice of measurement of the surface of the sphere. This is due to the fact that the density ρ of a homogeneous uid ρ (mass divided by volume) may depend on temperature and pressure. In case of the eye, an intraocular pressure measurement error resulting from this dependence is ignored since the main component of the aqueous liquid is water, whose density, even at signicant changes in pressure and temperature, changes slightly (1.000 × 10 2. Techniques to measure uid pressure inside the eyeball Intraocular pressure measurement can be performed in many ways. One of the basic methods is by using the Schiöetz tonometer (impression tonometry) [13] .
The test consists in exerting pressure on the cornea using a weight with a mass of 55 g. 75 g, 100 g, and
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Signal reconstruction technique
The reconstruction algorithm lls the gaps in the signal resulting from errors occurring during the radio transmis- A limitation of such an approach is moving the prediction error from the output to the input. As a result, a rapid growth of prediction error is attained. This is particularly disadvantageous when reconstructing a large number of samples. The executed experiments have shown that it can even prevent correct reconstruction of the signal [20, 21] . The adopted AR model is dened according to (1):
In Eq. (1) the individual elements are indicated as follows: p order of prediction, w(i) model factors, e(k) prediction error, x(k) signal sample. The value of x(k) e(k) is an estimation of the signal sample value at the moment of k. The w(i) factors of the model are determined minimising prediction errors e(k).
The proposed method simultaneously assumes the usage of many models (1) achieving a set of models with a cardinality of L in the form of (2):
Every model determines the partial prognosis of the signal value for the sample in the reconstructed interval.
Interpolation of all samples in the proposed method is implemented by submitting forward and backward extrapolation in the form of a convex combination (3):
In Eq. (3) the following indications were adopted: L width of the reconstructed range, y f (l) the result of forward extrapolation, y r (l) result of backward extrapolation, a(l) combination factors, 0 ≤ a(l) ≤ 1. w(i) factors of the AR model can be determined using various methods aiming to minimise the error e(k).
The method of least squares and the iterative gradient
WidrowHo method [21] were used in the study to train linear neural networks. The WidrowHo method was used when the method of least squares could not be used due to the peculiarities of the matrix.
Results of research
A series of simulation experiments were carried out in the study. They involved the reconstruction of the signal in ranges, for which the actual signal values were known.
This made it possible to evaluate the proposed method.
The results were referred to results of the reconstruction using linear interpolation (zero-order polynomial). can then be performed using techniques of non-linear interpolation or articial intelligence [22] .
